Global mRNA stability is not associated with levels of gene expression in Drosophila melanogaster but shows a negative correlation with codon bias.
A multitude of factors contribute to the regulation of gene expression in living cells. The relationship between codon usage bias and gene expression has been extensively studied, and it has been shown that codon bias may have adaptive significance in many unicellular and multicellular organisms. Given the central role of mRNA in post-transcriptional regulation, we hypothesize that mRNA stability is another important factor associated either with positive or negative regulation of gene expression. We have conducted genome-wide studies of the association between gene expression (measured as transcript abundance in public EST databases), mRNA stability, codon bias, GC content, and gene length in Drosophila melanogaster. To remove potential bias of gene length inherently present in EST libraries, gene expression is measured as normalized transcript abundance. It is demonstrated that codon bias and GC content in second codon position are positively associated with transcript abundance. Gene length is negatively associated with transcript abundance. The stability of thermodynamically predicted mRNA secondary structures is not associated with transcript abundance, but there is a negative correlation between mRNA stability and codon bias. This finding does not support the hypothesis that codon bias has evolved as an indirect consequence of selection favoring thermodynamically stable mRNA molecules.